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What relafion was there between bronchitis and cli- 
mate? The weather may have encouraged it, but while 
there was a good deal of cloudiness and perhaps unusually 
cold weather in the f J 1  and winter'of 1917, yet there was 
no unusual humidity or precipitation-only the snowfall 

was I t rater- ink we must admit,, however? that climate, so f a r  m 
seasons go, does play a great part in the incidence of acute 
rea iratory diseases, especially pneumonia. We must 

of these diseases during the winter of 1917. I have 
always believed that no climate can rise above the condi- 
tions of housing. The quartering of troops in unaccus- 
tomed climates will not esplain it, but t,he housin of a 

from overheated homes to the more or less cold barracks 
system of man of our canips, will account for much of 

Acute respiratory conditions were on t.he ranipage durino 
the winter of 1917 among the civilian PO ulat,ion, and ? 
1915 was then laid. 

ou all, but. I 

with the causes which led u to the tit.anic struggle 

to blame. It was a military necessit.7. And, my friends, 
it is im ossible for ES to play at this war game without 

L e  or the homes that were necessarily mobilized for war 
purposes. 

During the winter of 1917, on account of fuel shortage 
many peo le were obliged to close a large part of their 

loo R further than climate, however, for the explanation 

large number of men together in one rooni with the c a ange 

it, but this con d ition was not confined to our &my csmps. 

believe the foundation for the pandemic o P the autumn of 

Lelieve t.hat the fuel administration F , K  ad t e most t.o do 

between bacterial and humnn P ife. Kob that they were 

sying P or it in both the front line and the estremc?.rear 

houses an x to live in a few rooms. This was especially 

The following statement may sur rise 

true of the poor. Apartment houses were crowded and 
poorly heated. The eople who could afford it flocked 

crowded. . Peopl crowded together as never before 
witnessed in th  civil PO dation of all countries. 
Windows and doors had to e kept closed to keep the 
cold out, which resulted in a concentration of bacteria 
laden, indoor air, due to coughing and sneezing. The 
acute respirator conditions in 1917, I feel, had some 

weather a proached in the summer of 1918, these con- 

people had reopened their closed rooms; the concentra- 
tion of germ laden air had become diluted and i t  almost 
appears that a certain concentration is necessary for the 
spread of some of these diseases. . 

I have failed thus far to show any meteorological 
factor that influenced the pandemic with the exception 
of change in seasons. Does climate have any effect on 
the bacterial flora in any sense as it does on our terres- 
trial flora? This is a question that will bear some 
investigation. * * * I feel that climate will have little to do with 
the next outbreak but it will come, perhaps not in my 
time and perhaps not for a longer period of time, but 
you climatologists who are present when a new suscep- 
tible opulation is established need not study meteoro- 

as it concerns seasons. I do earnestly urge 
study housing, ventilation and sanitation and to e ever 
on the watch for business depressions, social problems 
such as widespread strikes, and new wars, which for 
economic reasons will cause people to live under restricted 
and crowded conditions. 

to hotels, many of w L 'ch were under heated and over- 

t 

very definite re T ation to those in 1918. As the warm 

ditions su % sided because windows were opened and 

3 

logica Y influences or protections against it except so far 

r' to 

T H E  CONTROL O F  PNEUMONIA AND INFLUENZA BY THE WEATHER. 
By ELLBWOETH HUNTINOTON, Research Associate in Geography, Yale University. 

[Review and discussion by J. B. Eiincer, Meteorologist, U. 8. Weather Bureau.] 

In the January, 1920, issue of EcoZog , the official 

Ellsworth Huntington gives in considerable. detail the 
results of an investigation made by him as to the relatioii 
of temperature and relative humidity to the number of 
deaths from pneumonia in New York City for the period 
from April, 1917 to March, 1918. 

He points out that in former investigations of this 
character the monthly @pres of deaths have been com- 
pared with the weather conditions of the particular 
month, and these have indicated that deaths from 
pneumonia have a direct relation to outside temperature 
and decrease systematically as the temperature rises. 
In order to test the matter in another way, Prof. 

Huntington has taken the day instead of the month as 
a unit and has tabulated the deaths from lobar and 
broncho-pneumonia in conjunction with the outside 
temperature for the particular day on which death 
occurred. For this purpose he has made 8 divisions of 
temperature for the period, namely, 20' or less, 21'-32', 
33'45') 46'-55') 56'-65', 66'-70°, 71'-75', and over 
75' F. 
TABLE l.-Avm e dad deaths rmn pneumonia at v&ua mean 

ublication of the Ecological Society of d merica, Prof. 

' 

temperatures in%w I$rk City,~oom April, 1917, to March, 1918. 

M m t F r t m *  1 yz I n=w Iw-w 148=550 I ~0-twI ~36=700/ n=wI 

Table 1 shows the number of deaths reported under 
each of these groups of temperature. Thls table indi- 
cates a decline in the death rate with rising tern erature. 
His conunent on the table is as follows: "At t t e  lowest 
temperatures there is a little irregularity, due to the fact 
that a mild e idemic doubled the death rate for a couple 

the season at which this occurred, it is surgrising that the 
death rate at  temperatures of 33' to 45 has not been 
raised much higher. I n  ordinary years the relation 
between low temperature and the death rate would be 
even stron er than appears in Table 1. At the right- 

ent at high temperatures, aboqe 75'. Judging by more 
abundant statistics for other diseases, thls is a constant 
characteristic, and means that high temperatures as well 
as low are bad for pneumonia." 

As a test of Shaw's l.conclusion that influenza as well 
as neumonia varies inversely with the temperature, 
Prof Huntington has used the weekly figures for deaths 
from influenza in Yew York City during the 30 yeam 
from 1889 to 1918 and presents these data by means of 
a ra h. He oints out that deaths be in toward the 

first become frosty; the death rate suddenly increases 
about the middle of December, at ap roximately the 

reaches a maximum a little after the middle of January, 
or the time of minimum temperature. 

of weeks a t  t R e tnd of March. In  view of the lateness of 

hand end o f the table a slight increase in deaths is appar- 

en 5 F  o Septem f er or at about the time w g;l en the nights 

time when the mean temperature falls be I) ow freezmg, and 

1 Napier Shaw, Qw. Jour. Roy. Met. Soc.. VoL XLV, July, 1919. 
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Change in 
deaths from 

N-- pneumonia. 

RELATION OF HUMIDITY’ TO PNEUMONIA AND INFLUENZA. 

Prof. Huntington takes up also the question of the 
relation of relatlqe humidity. to deaths from pneumonia 
and influenza d w n  the period for which data are given 

as in t l e other, that is, by compriring trhe number of 
deaths on a given day with the outdoor humidity conc!i- 
tions on that particular day, and the result is given in 
tabular form (table not reproduced here). The days 
have been divided into 8 groups, according to tenipera- 
ture, as in the other. case, and each grou has been sub- 

humidity, (2) clays with high relative humidity. I n  each 
of the 8 temperature groups the days with high rela.tive 
humidity have an advantage over the drier da s, ranging 

in 

sented and commenh thereon as follows: 
Duri the winter the air in the average house in New York has a 

relativzumidity of only about 30 per cent, while the deaths from 
lobar pneumonia number about 37 or 28 per day for the year under 
discussion. Suppose, now, that during the warm weather, when the 
outside air averages 55O to 70°, the humidity were to he rn low aa in our 
winter houses, apparentl the pneumonia death rate would increase by 
at least a third, and perlaps onehalf, over what it is in such weather 
when the humidity is 70 per cent or more. Of course a far larger bndy of 
figures is needed before we can determine the exact effect of any even 
condition, but the principle seems clear. Apparently we are killing 
people by the thousan! simply because we do not properly humidify 
the air in our hospifals. 

TABLE P.-Ei$ect of variability o the weather upon deaths froin lobar and 
bronelro pneumonia in New 6mt City from April, 1917, to Narch, 
1918. 

for tern erature. If e uses the same method in this case 

divided into 2 divisions: (1) Days wit1 P low relative 

from 0.8 er cent‘u to 26.8 per cent. He ciscusses T 
considera l! le detail t e significance of the statistics pre- 

Change in 
deaths from 

Num- pneumom. 

I April-September. I October-March. 

Rlse0f6~ormore _.._....._..._.._..... 15 I -1.60 -1.00 43 -0.40 0.90 
Rlse of ~ - 5 ~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . -. 0.61 -0.21 44 1.07 n.61 

Drop0f6~ormore ...................... 
Change of lo or less. __. .. . .. . ._. . ._. . .. . 0.04 0.34 25 1.33 0.m 
Drop of He. - -. . . . -. . . . . -. . . . . . . -. . . . . 

I 

Nm.-The f3gures.h the body of the table indicate the amrage amount by whifli 
the number of deaths increased or decreased on the dugs havin the indicated chan es in 
mean temperature. The change In mean temperature is t t  amount by wliicf the 
average temperature for a given 24 hours is above or below that of the precedmg 24 hours. 

Prof. Huntington discusses also the relation of varia- 
bility of temperature to deaths from pneumonia, by 
malung com arisons on the same basis as in the other 
two cases. &e presents Table 3 showing the relation of 
tem erature rises of certain ma itudes and falls of 

for the same period as in the other cnses. He bases the 
following comments on this table : 
During variable weather, even when atienta are in well-warmed 

houses, a drop in temperature stimulates%y causing a decrease of the 
unfavorably high temperature whlch regularly revails in our houees. 
It also causes much more movement of the air %an at times when the 
weather stays stationary from day to day. The harm that comes frnm 
a rise in temperature at any meason, except summer, is not easy to 
explaiq. Apparently it arises largely from the fact that when the 

simi .p ar amounts to the number of CP eaths from pneumonia 

-- - 
S I f  thls holds good generally, there should be! ni?rked contrast in the den!h ralc 

between those sections of the country havinq humid chmates slid those charwlerized hy 
the dryness of the atmomhere. the comparison Iiemg tu the disadvantage of the drier 
c h a t &  notmthstandin- they are usuany considered as healthful or more so than the 
more h&d localities. fior example, the average relative humidity at S m  bransisco 
for July, 1920, b e d  on observations taken at 5 a. m., noon. and 5 p. m., local mean time, 
was 83 per cent, compared with an average at Denver of 41 per cent.-& B. IC. 

outside air grows warm the inside is apt to run up to high levels, even 
75’ or more, a condition which IS decidedly harmful. If this the 
case, however, the benefit that apparent1 comes to pneumonia pahenta 
from a rise in temperature is puzzling. $ossibly during the year used 
in this article the increased humidity, which usually prevails when the 
temperature rises, overcame the bad effect of increas-ed warmth. 

The epidemic of influenza in 1915 is finally discussed 
and some apparent relation to weather conditions , is 
shown, but at t,he same time it is pointed out that noth- 
ing seems better established than that epideniics of this 
character may break out at any season and that, once 
shrtecl, they run their course in spite of weather or 
climate. The only uestioii therefore in this connection 

decrease their sererity. 
is how far the con 3 itions of the air may increase or 

DISCUSSION. 

There is perhaps. no subject whic,h ap eds  to man- 

death. Gladly one sacrifices the material accumulation 
of years of toil to forestall,.or-even post one for a short 

t.here is natura.lly a keen interest in any investigation of 
the character above outlined, especially so in R country 
such as ours, where o portunity affords for one to select 

climate. ‘llie numerous inquiries received by the 
Weather Bureau, desiring information ns to climatic con- 
ditions in dift’erent sections of t.he country, from 
in every walk of life, seeking the return of lost e th 
and prolon ed life, attest the general interest in the sub- 

conditions, even if not so efficacious as the fabled “soun- 
taiii of Youth,” are otent to restore health and vi or. 

climate, such as prevails at San Francisco, for example, 
and at  another weather characterized by wide tempera- 
ture variations, with rigorous winters, as in the north- 
central sections of the country, or even a semidesert 
environment, as in our great Southwest. As a matter of 
c.ontrast in the way of temperature it may be pointed 
out that in San Francisco the average January tempera- 
ture is 50’ and t,he average July temperature only 57’, 
while in some north-centmil States the means are about 
zero and iiea.rly io ’ ,  respect.ively; in some southwestern 
sections of the country the average July temperature is 
above 90’. In much of the West, humidit conditions 

those obtaining in our artificially heated houses during 
cold weather. 

The statistics presented by Prof. Huntington in this 
study are interesting, and, on their face, apparently verify, 
to some extent at least, the conclusions he draws tliere- 
from; t.liat is, thnt the number of deaths from pneumonia 
on a g k n  &a.y has a more or less direct relation t.0 the 
temperature and humidity conditions prevailing on that 
pnrtwu.lar h y .  It n.ppears, however, that tllis methog 
of applying the weather stat.istics to the mortality rate 
is open to serious question from more than one stand- 
point. This is particularly true with respect to the re- 
finenient with which lie has grouped the clays with cer- 
tain outside teinperstures for compaiison with unknown 
conditions prevailing indoors. The smie is true in the 
case of the relative humidity data.. We shall show pres- 
ently that, so far as the records at  hand indicate, there 
is no dependable relation between outdoor temperature 
and relative humidity and that usually prevailing within 

kind more insist.ently than that of he s thy life, and 

season, t,he call of the “Grim reaper.” P n view of this, 

for his place of abo CQ e almost any desired character of 

r31e 

ject and t % e universal belief that certain atmos heric 

At one place may E e found a uniformly mild and f umid 

during the warmer portion of the year close 9 y approach 
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our artific.ial1y heated houses, particularly in the colder 
weather. 

Furthermore, the ackunl number of deaths from pneu- 
monia, as well as from most other diseases, on a given 
day, must necessarily have a more or less definite relat,ion 
to the prevalence of the disease and its virulence, and 
these obviously must de lend on condit,ions, weather or 

death occurred, and could have no ossible relation to 

saying that if one does not contract meumonia he will 

is contracted several days before dentli. Isn't here, then, 
the fountain head, or critical period, instead of the day 
when death occurs? Isn't the uestion of life or deat.11 

of demise ! 
It is the experience of many people that n sudden and 

marked change in temperature in winter, especially from 
cold to warm, results in whgt is commonly termed "a bad 
cold," which appears to be a distant relative of pneunio- 
nia. In the natural sequence of our winter weather n 

otherwise, during severa 1 days prec.eding that on which 

weather conditions at the time of dest P 1. It goes without 

not die from it, and, in most cases of ti eniise, the disease 

in many cases decided for the inc 1 ividual prior to t,he day 

be imagined; the result is a ma.tter of history. In a week 
or 10 days thereafter nn unusually la.rge number of deaths 
from pneumonia occurred. The temperature averaged 
32' on the 4th, and the streets rnn full of slush coniposed 
of snow and water, witah a high biting wind blowin- at 
the rate of 25 to 30 miles rtn hour. SIX days thereaker, 
however, or at about the time the la.rge death rate began 
to occur, the temperature had risen t.o an average of 60°, 
and did not go below 40" until the 15th. We niag ask, 
are those deaths pro erly chargeable to the weather pre- 

tions on the 4th ? 
When statistics tell us t,hat deaths from pneumonia !re 

more frequent when the teniperatiire is low, coiisidering 
the year as a whole, it  is equivalent to saying that they 
are more frequent in the winter season, but. does this nec- 
essarily mean that low temperature is the came'! If so, 
we should have a progressive decrease in deaths from 
nortmliern to southern limits of the country, 1j-it.h the great,- 
est number in the n0rt.h-c.entra1 border dta.tes. (.In mi 
average the temperature falls below 32' each winter on 
ZSf!  da.ys at Bismarck, N. Dak., on 110 days at Chiccgo, 
Ill., and on 96 days in New York City. On the ot,her 
hand, freezing weather is esperienced on t.he nvertige on 
5 days only in Jacksonville and New Orleans and on less 
than 1 day in San Framisco. As 110 such wide variations 
in the death rate have 5een showu to esist in these locali- 
ties, may it not be that other features of weather, which 
have smaller geographic. vnriafioiis, play nil. iniporta,nt, 
part in the matter? Temperature vttnnbility, or the 
cha e in the mean temperature from day  to day, is 
usua Yi y about twice as grent in winter as >n suninier: 
variations in barometric pressure have a similar seasoiid 
range, and also the amount of sunshine: in Yew York the 
average number of hours of sunshine daily ill January is 
4.9 against 9.3 in July. 

vailing on the day w s ien death occurred or to the condi- 

In  discussing Table 2,. Prof. Buntington says: "The 
harm that comes from a rue in temperature in any season 
except summer is not easy to explain. Ap arently,it 

warm the inside is apt to run up to highlevels, even 75' or 
more, which is decidedly harmfiil." In  this case we 
should espect to find the seasonal daath rate reversed in 
iic~rthern and southern localities-Chicago and New 
Orleans, for esample. The normal dailv tem erature is 

end of September, and does not go below 53' during the 
wint.er senson. In Chicago, on tslie other hand, it does not 
reach i6' even in midsuninier, but is below 40 from the 
middle of Xovember to the end of March. The higher 
death rate in New Orlea.iis, therefore, should come in the 
summer season. 

Incidentally, Prof. Huntin ton speaks of a mild epi- 
demic of pneumonia in New Q ork as doublin the death 
rate for a couple of weeks the latter part of $arch, 1915, 
within tlie period covered by his investi Ittions. h ex- 

that month discloses the fact that the m0nt.h avera eii 3.7' 

IGth hsd temperatares below normal, and they only 
slight~ly below. The last hdf of the month averaged 6.4' 
a h o ~ e  the normal. While these temperatures, as March 
temperat.ures go in Kew York, should have favored a 
cornparatively low death rate, as compared with this 
iiionth in precedin. years, lie speaks of "a mild epidemic." 
However, witrli a 9 urther esamiiiation of the records for 
that month, an unusud coiidition appears as. to t.empera- 
ture variability. On the 11th the mean daily tempera- 
t,me was 26" and on the following day it had risen to 40'; 
32" was the awrwe  for t,he 15th, 48'for t.he 17th, and 56' 
for the 19th. In  fact, for the month as a whole, only once 
in the ~recerling 20 years had the temperature been more 

shows a decline in death rate with large variability. M R ~  
not this tipparent discre ancg result from t.he method of 
considering the dat,a for t R e da.y on which death occurred ? 

1s there a dependable relation between outdoor tem- 
pern.t.ures and relative humidity, and chancres therein, t.0 
the indoor conditions in our artificially geated houses 
during the winter season'! On this uestion hinges the 

sents in his mper, €or those re resenting the meteorozgj- 

no dependable relat.ion, obvious1 the outside data tell us 
not.hing, as the patients on the d uy of death were wholly 
under the influence of. temperature a.nd moisture condi- 
tions obtaining in the sick room. 

Ro estensive simultaneous observations have been 
made in this country of temperature a.nd humidity condi- 
tions iiidoors and out, although some data are available. 
Prof. Wardy made daily observations of this character 
Irom November 3 to November 13,  1599; 3 to 5 observa- 
tions were tnken daily. An examination of these data 
shows very little re1at.ion between the outdoor and indoor 
conditions. For esample, me find for a given day an 
indoor relative humidity value of 33 er cent\agtiinst an 

inside clvernge of 31 per cent when the outside reaJngs 
civeraged 91 per celit.. The range from minimum to 
maxiinurn values was nearly three times as great outdoors 
as indoors. Moreover, on the days when the relative 
humidity inside was 30 to 31 per cent the outside ai-erages 
were 60, 63, 6-1, 69, TO, 77, 90, and 91 er cent. Likewise 

arises largely from the fact that when the outs1 a e air grows 

libom 75' in New Orleans from the middle of fi ay to the 

aniinatiou of the meteorological records B or New York for 

per day above the normal, and that only 3 days a e; ter the 

variab f e in Mnrch. In  contradiction to this, Table 2 

practical application of the data Pro 1 . .Huntington rer 

cal side of t h e problem are al r out.side data. If there IS 

outside avera.ge of 60 per cent, and P or another da an 

in tlie case of temperature there was f ittle comparability. 
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Date. 

NO~.  18 ...................................... 
19 ...................................... 
20.. ..................................... 
22 ...................................... 
23 ...................................... u.... .................................. 
26. 

29.. .................................... 
90 ...................................... 

I )rC. l . . . . . . . . . .  ............................ 
2 ...................................... 
3. ..................................... 
4... .................................... 

13.. .................................... 
14. ..................................... 
15 ...................................... 
16 ....................................... 

..................................... n. ..................................... 

Ondays with an indoor average of 67', the outdoor aver- 
ages ranged from 25O to 47'; with 6s' indoors, the out- 
door range was 24' to 39'; with 69', 28' to 41': and with 
71', 28' to 46'. It is Iurther noted that the h'ighest and 
the lowest mean daily outdoor values, 95' and 47', oc- 
curred with an indoor mean of 67' on each day. 

TABLE 3.-iUean daily tem mature and relative humidity indoors arad 
outdoors at Topeka, g a m . ,  November and Decem.ber, 190.9. 

Indoon. 

72 n a 
09 
73 
70 

73 
79 
75 
71 
70 
71 
76 
76 
75 
74 

2 

- I Temperature. 

hdoors. 

29 
30 

Outdoors. 

5 s  
53 

-~ 
hltd0Ol.S 

41 
51 
58 
33 
37 
56 
04 
63 
44 
49 
50 
43 
41 
21 
25 
27 
25 
34 
10 
12 
15 
19 
17 
24 
25 
21 
4 
30 
34 

34 2s I 77 
-- 

TABLE 4.-Compmison o indoor and outdoor temperatures at Topeka, 
Kans., is ouember and Decernber, 1909. 

I I Indoors. I outdoors. - 
64 
88 
07 
08 
68 
70 
71 
12 
73 
74 
75 
70 
77 
7 s  
79 
80 
82 

32. 
s25a 
4$ 

i ' l 4  20 38 41. 

ll'!22'2.r'31 38 59. 
23'24'26'37'43'48 47 48 52 53 54 62 04 07. 
5: la' 16' 18' 18' 10: a: 24: 28: 37: 37'40'45~50,01,66. 

-1 15 1b,26 2 b , 3 1 , 3 3 , 3 8 , 4 1 , ~ Q 9 , ~ , 6 ~ , ~ .  
6 h 69 30 $9. 
S8ZO'~~%:31, 32,44,52,59,05. 

1.r' 1.r' 18, %, 28. 
17:2$41. 
23. 

1i a' 4a' 4L 

32. 
40. 

Nm~.-This table shows the variations of outdoor temperatures with those observed 

TABLE 5.-Comparison of indoor and outdoor temperatures hy grouping 

pdoors as shown ln flrst column. 

certain traluee of outdoor readings. 

Outdoor. 

D - l o  
Outdoor averages.. ................. 62 07 
Indooraverag~ ..................... 1 E l  . . .  - . .  'El 721 ' .. 76 

NmIL-Thegrou ings ofoutside temperaturesin thistablecorrcspqnd tothcdivisions 
shownin Table 1 ofProf. Huntington's data. (Figures In parenthesis show number of 
ohservations.) 

A somewhat more estensive series of observations 
was made by Mr. S. D. Flora,'in charge of the Kansas 
~ 

4 S e e Y o m ~  WEATFIER REVIEW, May, 1917,U: 131-233. 

Climatological Service of the United States Weather 
Bureau at  Topeka, Kans., in November and December, 
1909. These are more representative of typical e n t e r  
conditions as they were ma.de mostly durin a mnter 

those re resented by Prof. Ward's data. Table 3 shows 

values, aiicl omitting several days on which only one 
observation was taken., The table in all cases, escept 
December 31, represents the means of three observations, 
taken at 8 a. m., noon, and 8 p. in. An esamination of 
these data shows that in this case, as in the other, there 
was prackically no relation between the outdoor condi- 
tions and those prevailing indoors. In  fact, an applick 
tion of the "least square'' statist,ical method of compari- 
son to the tem eratures shows a slight negative relation, 
with the proba R le error practically as large as the correla- 
tion coefficient. Table 4 shows the result of the individual 
ohservations in a comparative manner. It will be noted 
from this table that with an inside temperature of 73', 
the outdoor readings ranged from 5' to 68', and that 
74' indoors compared with a ranwe of - 1' to 66' outside. 
In Table 5 we have grouped &e outside temperature 
readin to correspond with the divisions given by 
Prof. Euntington in his Tahle 1. These comparisons 
speak for themselves and surely indicate that an attempt 
to cariy a comparison of winter outdoor temperatures 
with unknown conditions inside, to the degree of refine- 
ment set forth in Table 1, is, to say the least, obviously 

uestionable. What significance could a grouping of less 

tem erature of the sick room (the oiily temperature 
conition that could affect the gatientl probably was 
very infrequently below even 66 0 

Some interesting comparisons may be made also 
between the indoor and outdoor relative humidity read- 
ings obtained in this series of observations. If we 
arrange the individual outdoor readings into groups, 
similar to those in Prof. Huntington's Table 6 (not here 
reproduced), namely, 0-55 per cent, 56-80 per cent, 
and 51-100 per cent, we find t h t  9 observations fell 
within the first grou , 43 in the second, and 38 in the 

47, 71, and 93 per cent, respectively, .but the corres- 
ponding imide values show no appreciable range, the 
arcrages for each of the first two groups being 27 per cent 
and for the other 30 per cent. 

In this connection it may be of interest to note the 
result of some investigations that have been made on 
the cffect of humidif ing a school room on the intellectual 

1017, 5: 657-660.) In  this esperiment one group of 
pupils was domiciled durin school hours in a room with- 
out humidification in whic B the relative humidity aver- 
aged about 38 per cent. The other group was kept in a 
room whese the relative humidity averaged about 42 
>es cent. Mental tests were given each grou at the 
keginning and at  the end of the esperinenta!i) feriod, 
which esteiided from December to March, inc usive, 
hut these failed to show any difference in the work accom- 
plished, although there was a slightly greater improve- 
ment in favor of the dry group. It may be noted also 
t,hat a physical esaininat,ion of tho children at  the begin- 
ning and at  the end of the period showed similarly no 
apparent. effect, of the difference in the humidity con- 
di tions. 

In considerin the question of humidifying living 
rooms, it must 5 . e  remembered that it is not feasible 
in cold weather to supply an amount of moisture suffi- 

month and when outside temperatures were !? ower than 

the resu P ts of Mr. Flora's observations reduced to daily 

t i an  1 %lo, 20' to 32', 3.7' to 45', etc., have, when the 

third. The means P or the ouhide observations were 

progress of the pupi i s. (See Bcimct, New York, June 2, 
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January ..._________. 
February ______._.__. 
March _.._._.._._____ 
April _..__._.._.____. 
May .___._.__.____._. 
June ....__...__.____. 

dent  to raise the relative humidity to anything like 
that prevailin outdoors, owin to the annoving con- 

ments made at Topeka, Kans. (previouslv discussed) 
humidity observations were made also in living rooms 
in various It was found that when 

in cold weather, the windows and even painted walls of 
the moms were usually dripping with moisture. What 
would be the physical effect on passing from a room of 
this character into a piercing winter wind ? 

densation on t E e windows or col % er walls. In  the esperi- 

the indoor R umidity was raised as high as 50 per cent 
arts of the city. 

13.3.9 151.3 1m.11 173.5 
128.2 173.1 
115.0 15R.2 
1W.7 171.3 
101.4 1 8 . :  

DISCUSSION BY AUTHOR. 

a. Kincer’s review brings up several points of much 
importance. %or example, he points out that, if the 
article in Ecolo is correct, there “should be a marked 

country having humid climates ancl those characterized 
by dryness of the atmos here, 6he comparison being to 
the disadvantage of the R rier climates.!’ This conclusion 
seems justified; it can not easily be tested, however, for 
many other factors, such as the deoree of outdoor life, 
the relative ages of the population, &e size of the cit,ies, 
and the amount of manufacturing and other unhenlthful 
occupations must be taken into account. Nevertheless, 
the statistics of three life insurance companies, which 
I have published in Oivilimtion miid L ’ l h d e ,  page 1S4, 
show that when similar groups of “risks ” are compared 
the death rate in the dry parts of the United States is 
decidedly higher than in the moister re ‘011s. A ain, 

the Geogra hical Revim, the cities in dry regions-for 
example, zaire, Mexico City, Madrid, and the cities of 
northern India-have much higher dea.th rates tha.n the 
corresponding cities in moister climates where the degree 
of rogress is similar. 

L o t h e r  point raised b Mr. Ifincer is the importance 

when an illness is contracted. I agree with iim entirely. 
He seems, however, to have overlooked the fact that 
I make comparisons between the death rate and the day 
when influenza was contracted in New York City. Fur- 
thermore, in a study of o erations published in The 
Modern Hospital, Vol. XI< No. 1,’ I have shown that 
the climatic conditions, especially the humidity, on the 
day when operations are eiqormed is much more impor- 

the matter much more fully were it not that in t le nature 
of things it is very difficult to determine just when a 
disease was contracted. The important point is that 
wherever it has been possible to examine the mat>ter 
thoroughly, both the day of death and the day when a 
given ailment was contracted appear to show a close 
relationship to the weather. Presumably, the relation- 
ship is stron est on the most critical day of the disease,, 

ma be noted that a study of millions of dea.tlis described 
in %‘OM Power an.d Evolrrtion, and in Miern .  Mtdieina, 
vol. 1, No. 1, shows that when the month is taken as a, 
unit, the general relation between health and the climatic 
elements is the same w when the day is the unit. For 
exam le, except at *hi h tempera.tures, the nioist’cr 

months. !?his has nothing to do with the seasons, for it 
appears when a single month, such as January, is ta.ken 
for a series of years. 

contrast in the 7 eath rate between those sections of the 

as I have shown in an article to be publis ff led short f y in 

of the period preceding c9 eath and Fpeciall of the day 9 

H tant than on the day of % eath. I should have one into 

no matter w fl en that may come. In  this connection it. 

mont K s re ularly show a 4 ower death rate than the clrisr 

1 Reviewed in MONTELY WEAT~ER REVIEW, May, 1920,18.a?Q-~. 

104.4 
98.9 
102.7 
102.9 
109.7 
123.0 

Still a third point is that if low tem erature is the cause 
of deaths in winter, “we should 1 ave a propassive 
decrease in deaths from northern to southern limts of 
the country with the greatest number in the north central 
border States.” This conclusion would be ‘ustified were 
it not that a study of some 9,000,000 deat L in France, 
Jtaly, and the United States shows that the human frame 
is much more sensitive in climates where there.is little 
variation than in more rigorous climates. Hence the 
people in south Italy and New Orleans, for example, 
suffer severely in health under conditions of low tern era- 
ture which would seem very mild and would do a? most 
no harm to residents of t,he mountains of northern Italy 
or of Dakot.a. 

In  another place Mr. Kincer says that if a high tem- 
irrature, such as an aver e of 75O within doors, is harm- 

&I, ‘‘ we should espect to % d the seasonal death rate re- 
‘versed in northern and southeim localities, Chicago and 
New Orleans, for esample.” That is, the highest death 
rate should come in Chicage in winter and in Ne* Or- 
leans in sumnier. This conclusion is not justified by 
t.ho facts, for in both laces the death rate from Decem- 
ber to March is rough7 20 per cent eater than from 

I have said. Whenever the average temperature de- 
arts far from 64’ in either direction the death rate soon 

gegins to show an upward tendency. Peo le can do 

1at.ing the tern erature of dwellings, but by chang 

living out of doors in summer. In  Chicago the great 
mass of ordinary people devote vastly more effort and 
expense to keeping warm in winter than to keeping cool 
in suplmer. In  New Orleans the reverse is the cas:, in 
spite of the fact that the inhabitants are more sensitive 
to cold than are those of Chicago. Moreover, the Negroes 
who form so large a part of the PO ulation of New Orleans, 

white man, but they floc R cityward in winter, thus raising 
the dea.th rate. In  order to obtain a true comparison it 
is necessary to take cities of similar size, similar occu- 
pations, and as far as possible, of similar racid composi- 
tions. Moreovei, the northern city should be far enough 
north to be largely free from the injurious effect of sum- 
nier heat. No pair of cities satisfies these conditions, 
but, a comparison of Minneapolis with Atlanta and 
Birmin ham may be . instructive. The following table 
shows t 5 e average number of deaths per day by months. 
from 1913 to 1917. The northern city shows a maximum 
in January, while both of the others have theirs in June 
when the first heat of sunimer sweeps away a great many 
of the weaker parts of the commumty. This reversal 
between the north and the south agrees with the comlu- 
sions &awn from millions of deat,hs in a score of coun- 
tries. 

June to September. is it just& C Y  by anything that 

much to protect themselves, however, not on P y by r e p -  

Yi their mode of li f e, and by going out into the country an 

not only are better ada ted to R ot weather than is the 

D e d 8  p@ day, 191+1917? 

_ _ _ _  - -- 1 Minne- 1 Atlanta 

apolis. Rir*g- 
ham. 

171.8 
154.0 
146.7 
143.8 

. 157.8 
162.0 

July. . . . . . . . . . . . . . . . 
August.. . . . . -. . . . . . - 
September. . . . . . -. . . 
October.. . -. . . . . -. . . 
November. . -. . . -. . . 
December.. -. . - - - -. . 

2 It is noted that July and Au ust are the hottest months in Atlanta and Birmin - 
ham. both considerably warmer &an June yet In August the tabuhtion showsa de8& 
rate of 8 below the average for the y e a r . d .  B.  K. 


